The orchid Leporella fimbriata propagates vegetatively by means of underground tubers to form dense but discrete patches of plants. Electrophoretic analysis revealed the presence of large clones extending up to 16 m2. Individual clones could constitute an entire patch. Most pollinator movements were within clones. As the orchid is self-compatible this suggested selfing rates as high as 70 per cent. However, the adult population genetic structure did not reflect high levels of selfing. Rather, the fixation index, chi-square tests for conformance to Hardy-Weinberg conditions and gene correlation estimates were consistent with panmictic expectations. It is suggested that some outcossing mediated by ant pollinators, extensive seed flow anticipated for the minute wind dispersed seeds, and elimination of selfed progeny reduce the effects of selling.
INTRODUCTION
Failure to recognize and understand clonality can lead to incorrect interpretations in a broad range of ecological, genetical and evolutionary studies (Silander, 1979; Cook, 1983; Handel, 1985) . For example, within-clone gene transfer may reduce the frequency of outcrossing events resulting in reduced seed set in a self-incompatible species, while producing high levels of selfing in a selfcompatible species. These patterns have been demonstrated in simulations by Handel (1985) , who showed that for the self-incompatible insectpollinated species Trfolium repens an increase in clone size resulted in a reduction of successful pollinations, while in the self-compatible windpollinated Carexplatyphylla there was a shift from outbreeding towards inbreeding.
Leporella fimbriata is a widespread monotypic terrestrial orchid of southern Australia. Popula- erect scapes 12-30 cm high. This study had three goals. First, to examine the clonal substructuring of patches since the orchid reproduces vegetatively by the formation of 1-3 daughter tubers which develop up to 14 cm from the parent tuber (Peakall. 1987 (Peakall. , 1988 . Second, to examine the effect of pollinator movement within these patches on outcrossing rates. Third, the effect of pollinator movement was of special interest because of the unique pollination system involving pseudocopulation by winged male ants (Peakall et a!., 1987; Peakall, 1988) . Ants are generally regarded as being incapable of cross-pollination (Hickman, 1974 , see also review by Beattie, 1982) .
MATERIALS AND METHODS Self-compatibility was determined by comparing seed set and the percentage of seeds with embryos in samples of self and cross pollinated fruits.
Details of the pollination biology of L. fimbriata are provided in Peakall (1988 habitat are provided in Peakall (1987 Peakall ( , 1988 .
Approximately 025 cm2 of freshly collected leaf material, stored at 0-4°C, was homogenized in 18 xl of chilled freshly prepared extraction buffer modified from Cheliak and Pitel (1984 Shaw and Prasad (1979) and Moran and Hopper (1983) . Full details are provided in Peakall (1987) .
As in orchids generally, the minute seeds of Leporella lack endosperm and require mycorrhizal infection for germination in the wild. Attempts to germinate the seeds of Leporella using asymbiotic and symbiotic techniques have so far been unsuccessful, so, formal genetic analysis of the banding patterns and standard estimates of outcrossing based on progeny arrays were not possible. Four polymorphic loci, Got-2, Est-3, Pgi and 6Pgd exhibited simple banding patterns for which the genetic basis of variation could be inferred. Side by side comparisons of bulked pollinia from within inflorescences and leaf material augmented these interpretations. Genotypes were assigned to each of these loci for all individuals. Loci and alleles were numbered from the most anodal to the least anodal. Pgm exhibited consistent polymorphic multiple band patterns and was used as an additional phenotypic marker. Population sample sets, which avoided replication within clones, were assembled for the four sites by sampling only once from each discrete patch. The percentage of unique genotypes was calculated for each site. This index represented the degree of individuality detectable in the sample set and provided a measure of the sensitivity of detecting individual clones at the site, These sample sets were also used in the following statistical analyses. The fixation index F and conformance tests for Hardy-Weinberg equilibrium were calculated using the computer program BIOSYS-1 (Swofford and Selander, 1981) . Relative outcrossing estimates under the assumption of no selection.
between fertilization and the adult stage were calculated as t = (1 -F)/(1 +F) (Jam, 1979). Wright's (1951) parameters, calculated according to the recently described estimators of Weir and Cockerham (1984) , and Nei's (1973) gene diversity statistics were estimated by treating each of the four sites as subpopulations. Two discrete patches at Bickley known simply as A and B and consisting of some 500 individuals each, were mapped. Subsequently, 100 individuals were randomly selected in each for electrophoretic analysis. Less intensive multiple sampling within other colonies was undertaken at several of the sites to determine the extent of individual clones. Estimates of the potential extent of selfing were made by comparing the distributions of clonal diameters and interpatch distances with the flight distribution of the pollen vector.
RESULTS
Four polymorphic loci and the phenotyic Pgm marker were sufficient for detecting clones.
Genotypic individuality of the samples varied from 67 to 80 per cent, based on the 4 loci, while, the total detected individuality was not less than 89 per cent and as high as 97 per cent when Pgm was utilized (table 1) . Fig. 1 shows the pattern of genotypic variation observed in two patches of L. fimbriata. All but three plants at A were of the same genotype being a double heterozygous clone covering an area of some 16 m2: the other three were all different. At patch B two genotypes predominated, each cover- (32) 4 (8) 3 (4) 2 (3) 4 (7) 4 (7) 2 (3) 3 (4) 3 (4) 2(3) 2(2)
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The numbers preceding the parentheses for each locus represent the observed number of alleles (bands for PGM) while the numbers in parentheses represent the observed number of genotypes (phenotypes for PGM).
morphology of 72 patches revealed only a single morphological type in 62 patches while in the remaining patches two or three morphological types were observed (Peakall, 1987) .
Outcrossing estimates Leporella fimbriata was found to be self-compatible. Crosses set more seed than selfs although the differences were not statistically significant (table  2) . Similarly, the percentage of seed with embryos was higher for crosses but not statistically significant from self pollinated fruits (table 2) . Pollinator movements in L. fimbriata have been found to be strongly localized with a mean of 314±46 m (Peakall, 1987 (Peakall, , 1988 . Fig. 2 compares Table 2 Comparisons of seed set and percentage of embryos between self and cross pollinated fruits of Leporella ing an area about 3 m2 ( fig. 1 ). Three remaining genotypes were represented by one to six samples. The predominant clones were spatially dominant in this patch, with intruding genets being largely restricted to the edge of clonal boundaries. Floral morphological patterns were concordant with these patterns: careful examination of the floral the distribution of pollen vector flight distances with clonal diameters and interpatch distances. Localized pollinator movement within patches which were highly clonal suggest high levels of selfing. Of flights between flowers of known genotype, some 70 per cent (n = 13) were within clones. In addition, revisits to these same flowers were observed (Peakall, 1988, fig. 2(a) and Est-3 were most polymorphic at the Bickley site with 4 alleles recorded for each. Only three alleles were observed for Est-3 at the nearby population of Lesmurdie, while a reduced number of alleles were observed at the two remaining sites for both Got-2 and Est-3. Only two alleles were observed for 6Pgd and Pgi, The values of F varied between loci and sites, with a range of -025 to 0'266 (table 3) . This variation is well within the range observed for predominantly outbreeding species (Brown, 1979 4). The mean value of G1 was somewhat lower than the mean of 0118 observed across 76 predominantly outcrossing species (Loveless and Hamrick, 1984) .
DISCUSSION
The patterns of patch structure, composed of one or two predominant genets representing as many as several hundred ramets, suggests that the total number of genets within a population was low.
For example, less than several hundred genets are expected to be represented in the estimated 12,000 ramets within 40 colonies at the Bickley site. At this site a total of 81 fruits released an estimated 324,000 (81 x 4000) seeds over four seasons (Peakall, 1988) . This disproportionate ratio of seed production to seedling recruitment is further accentuated by the potential age of the genets within the population.
On the assumption that each ramet produces two tubers each season, and in the absence of mortality, the number of ramets within a clone increases geometrically with an expected size of 2"', at n generations. Clones represented by 500 ramets must therefore be a minimum of ten years old. Maximum clonal diameters provide an alternative estimate of genet age. For example, at a growth rate of 10cm per year (i.e., 5 cm in each direction, see Peakall, 1988 ) a clone .would take 60 years to span a diameter of 6 m. In reality, therefore, genets such as those described for patch A ( fig. 2) with as many as 500 ramets and a clonal diameter of some 6 m, may well be in excess of 100 years old. Observed variation in the density, distribution and number of L. fimbriata flowers from season to season (Peakall, 1988 ) is expected to generate some variation in the mating system from year to year. Fire may synchronize widespread flowering, increasing the potential for cross pollination since some Leporella populations tend to flower more after fire (Peakall, 1988) . In contrast, during seasons when few flowers are available, vectors may only effect selfing. In fact, vectors have been observed to effect self pollination of solitary, isolated flowers through revisitation. Overall, the mating system may be expected to vary between predominate self pollination and mixed mating.
The panmictic adult population genetic structure of Leporella indicated by the electrophoretic data was not consistent with high potential for selfing apparent in this species from field pollination data. At equilibrium and in the absence of Weir and Cockerham (1984) . Table 5 Examples of significant negative changes in fixation index between life stages of plants Calculated as t = (1-F progeny)/(l+ F progeny).
2 From Brown (1979) .
Mean values over three loci. Clegg and Allard treat each locus separately.
Comparing seed with seedlings for sites 2 and 3 of study.
selection the expected fixation index F for a population can be calculated as F = (1 -t)/(1 + i) where is the outcrossing rate. Therefore, at an outcrossing rate of 30 per cent for Leporella the expected fixation index is 054. The difference between the observed and expected fixation index, F (Brown, 1979) being -0'54. Significant negative F values have been noted for inbreeders by Brown (1979 
